[1] An analysis of 16 years long ground based photometric data of the oxygen green line (557.7 nm) over a mid latitude station Kiso (35.79°N, 137.63°E) was made using the continuous wavelet transform. This analysis shows the presence of semiannual, annual, and quasi-biennial variations in the airglow emission, which show interannual as well as nocturnal variations. The semiannual component is present during certain epochs and absent at other times. Also, it is statistically significant at 2000 hours JST (UT+09:00 hrs) and weakens as the night progresses. This variation is similar to the variation seen in wind imaging interferometer (WINDII) satellite data and thermosphere-ionospheremesosphere-electrodynamics -global circulation model (TIME-GCM) model as well. The annual component is present during the entire epoch, but its amplitude shows a minimum during the midnight. In addition, a strong quasi-biennial component is also seen at 2000 and 0200 hours JST, the amplitude of which exceeds the semiannual component during certain epochs. This component was not detected in earlier studies using the same data. These variations in the oxygen airglow show the effect of tidal dynamics in the mesosphere and lower thermosphere.
Introduction
[2] The 557.7-nm atomic oxygen green line nightglow emission, OI ( 1 D 2 À 1 S 0 ), is one of the most studied nightglow emissions in the mesosphere and lower thermosphere region. It is now well established that the green line emission is produced by a two step Barth mechanism with an intermediate state of O 2 * . The bulk of the 557.7nm emission comes from the mesosphere and the contribution from the thermosphere is location-dependent and is significant for equatorial and equatorial anomaly regions but not for midlatitudes [Shepherd et al., 1997; Nicolls et al., 2006] . For equatorial regions the thermospheric contribution can exceed the mesospheric component during postmidnight hours of high solar activity period [Rajesh et al., 2007] .
[3] Both long-and short-term variations of the green line emission, starting from quasi-biennial oscillations to diurnal variations, have been reported in literature [Brenton and Silverman, 1970; Fukuyama, 1976 Fukuyama, , 1977 Cogger et al., 1981; Shepherd et al., 1995 Shepherd et al., , 2005 Yee et al., 1997; Deutsch and Hernandez, 2003; Reid and Woithe, 2007] . The most significant component of 557.7-nm variations is the annual component, whose magnitude increases with increasing latitude. The semiannual component of this emission, which is much weaker than the annual component, is strongest over the equator and decreases with increasing latitude [Deutsch and Hernandez, 2003] . The latitudinal variation of the diurnal component of the 557.7nm emission was reported by Brenton and Silverman [1970] . Fukuyama [1976] examined the diurnal and semi-diurnal variation of 557.7 emission along with OH and Na emissions for a number of stations lying between latitudes of Davao (7°05 0 N) and Rapid City (44°02 0 N) and found a strong semi-diurnal variation over midlatitudes in the green line and attributed it to the semi-diurnal tide. WINDII observations, which showed a profound local time dependence over the equator [Shepherd et al., 1995] and mid-latitudes [Shepherd et al., 1998 ], were also attributed to strong tidal dynamics. Model results by Ward [1999] reinforce the role of tidal dynamics in the diurnal variation. The 557.7-nm emission increases with solar activity being higher during the decreasing phase of the solar activity, but this relationship varies slightly with different solar cycles [Deutsch and Hernandez, 2003] .
[4] Fukuyama [1977] examined the same data of Fukuyama [1976] for seasonal and other long-term variations using the maximum entropy method. The amplitude of the annual component of the green line was in the range of 10% to 30%, with smaller amplitudes at low latitudes. The amplitude of the semiannual oscillation also showed a latitudinal variation, with a decrease with increasing latitude from 37% at low latitudes to about 10% at midlatitudes. For midlatitudes, the seasonal variation of 557.7 nm showed
